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ARTICLEINFO ABSTRACT

Background: Migraine episodes are associated with multiple severe debilitating
headaches. Several factors and triggers determine migraine pathogenesis.
Adipocytokines and magnesium are substantially involved in migraine
pathogenesis. Objectives: Assessment of leptin and magnesium levels in patients
recently diagnosed with migraine. Subjects and methods: It was done at period
from January 2023 to May 2024 at Zagazig University Hospitals, Egypt; 63 recently
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Leptin diagnosed patients with migraine were presented within this case - control study,
Migraine the level of leptin was measured and magnesium and compared the results with 66
magensium. healthy individuals who did not have any headache, renal, or gastrointestinal

disorders, and no intake of magnesium tablets nor medications interfering with
leptin metabolism. Results: Recently diagnosed migraine patients had leptin levels
significantly less than the control individuals (39.8 + 20.7, 48.9 + 23.6; P < .05).
The average magnesium levels were 0.8+0.3 in Migrainers, whereas controls
showed higher levels 1.9+0.2 (average normal value: 1.8 — 2.3 mg/dl) (p<.001).
Conclusions: Recently Migrainers had lower leptin hormone values in between
migraine episodes than that of healthy individuals. The magnesium measurements
were lower significantly in migrainers than in healthy subjects, and this indicated
that deficiency of magnesium involved in migraine pathophysiology and episodes.

Introduction

Migraine is a debilitating neurovascular
condition marked by episodes of intense headaches
associated with autonomic mainfestation. Its
pathology was unknown exactly, however
meningeal arteries vasodilatation and neurogenic
inflammation were responsible for the painful
sensation of migraine [1]. Additionally there is a
strong relation between elevated likelihood of
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vascular disease among migraine patients [2-5],
there is a considerable relationship between
migraine with obesity. Obesity is contributing factor
to the conversion of episodic attack into chronic
condition [6]. There is still unclear relationship
between function of adipocytokines and migraine in
obese patients. Leptin is a hormone produced by
adipocytes that controls dietary intake and
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maintenance of energy balance. Circulating levels of
leptin hormones act on higher centers in the brain
preventing obesity additionally the appetite is
decreased [7]. Obesity and diabetes can result from
deficiency of leptin or resistance [8]. Also, leptin
exerts vascular action via its receptors which was
found on endothelial cells. VVasoconstriction results
from leptin administration for long period [9, 10];
however vasodilation occurs in acute infusion [11].
In both situations, the sympathetic nervous system
can be enhanced by leptin signaling, and migraine is
associated with the autonomic nervous system
dysfunction [12]. According to WHO criteria,
individuals with BMI above 30 kg/m2 are
considered obese [13].

Magnesium, that vital second
intracellular cation which is essential for multiple
intracellular processes and serves a pivotal role in
migraine pathogenesis [14]. There is significant
effect of magnesium deficiency in cortical spreading
depression, it affects platelet aggregation, the
functions of serotonin receptors, and specific
neurotransmitters release [15]. The cause of
Magnesium deficiency in patients diagnosed with
migraine can be due to defect in genes of
magnesium reabsorption , loss of magnesium by
kidneys, stress drains magnesium reserves, dietary
deficient, or other factors [16].

This study, aimed to evaluate serum
leptin and magnesium levels in recently diagnosed
migraine patients.

Subjects and Methods:

A total of 63 participants recently
diagnosed with migraine who presented at out-
patients clinic in our Neurology Department,
Zagazig University Hospitals, Egypt due to
headache were included in this case-control study in
the period between January 2023 and May 2024.
Nearly all patients had migraine without aura,
experiencing episodic attacks at a frequency of 1 to
6 times per month. To maintain study’s validity,
Patients with cardiovascular, renal, metabolic,
psychiatric, or infectious diseases were excluded.
Additionally, individuals taking medications that
could infulence leptin metabolism or those on
magnesium supplements were also excluded, as
such diseases or treatment could affect serum
magnesium  concentration.  All  participants
underwent neurological examination confirming
normal. Migraine diagnosis followed (ICHD-II)
criteria [17]. Data collected included the average

number of monthly migraine attacks
Comprehensive assessment of blood pressure,
anthropometric ~ parameters  (height,  waist
circumference [WC] and weight), fasting glucose
and lipid profile. WC was determined at midpoint
between iliac crest and the lowest rib while
participants were lightly clothed. Body mass index
was estimated using standard formulae, while fat
mass, fat percentage and Lean mass were estimated
using formula derived from the Quetelet index: [18]
the equation applied was fat mass (kg)= ((A
x(weight)/(height)2 — B)) x (height)2; where A =
0.715and B=12.1 for males, and A =0.713 and B
= 9.74 for females. The control —group included 66
age- and gender- matched participants , with no
previous history of migraine, no use of medications
affecting leptin or magnesium levels, and free of
renal or gastrointestinal disorders. All participants in
both groups were of the same ethnicity and had
similar socioeconomic backgrounds .Blood samples
were obtained between 08:30 and 09:00 AM after
overnight fast, using minimal tourniquet pressure.
Fasting glucose and lipid profiles were measured
immediately. For leptin and magensium, after
centrifugation of blood samples at 3000 rpm for 10
minutes, the separated serum was preserved at -80°C
in polypropylene tubes until testing. Magnesium,
blood glucose, total cholesterol, triglycerides, HDL-
C, and LDL-C levels were estimated by an Erba
Chem-7 device. Serum leptin level was determined
by ELISA technique using device named (Stat Fax-
2100).

Statistical analysis:

Data were analyzed using IBM SPSS
Statistics version 22(1BM Corp. released 2013). The
Kolmogorov-Smirnov test was applied to verify
normal data distribution. Depending on the variable
type, comparisons between groups were performed
using independent t-tests, chi-square, ANOVA, or
Mann-Whitney U-test as appropriate. Univariate
analysis adjusted leptin levels for fat mass. A p-
value less than 0.05 considered significant.

Results:

Our research included 63 migraine
participants (15 males [23.8%], average
age: 37.5+10.9 years; and 48 females [76.2%)],
average age: 36.5+7.8years) and 66 healthy
control subjects (23 males [34.8%], average
age: 35.6 + 6.2 years; and 43 females [65.2%)],
average age: 33.4 £ 7.5 years). Age, BMI and WC
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did not differ significantly between groups (P
> 0.05). Table (1)

Compared to controls, individuals with
migraine demonstrated significantly decreased
leptin levels (39.8 £ 20.7 ng/mL
vs. 48.9 + 23.6 ng/mL; P <0.05). Despite absence
of significant difference in BMI and WC between
two groups, migraine patients had significantly
lower body fat percentages and fat mass (P
<0.001 for both). Additionally, fasting glucose
levels were higher among migraineurs compared to
controls, although still within the normal range (70—
108 mg/dL vs. 56-101 mg/dL, respectively).

There were no significant differences
between groups regarding mean arterial blood
pressure or lipid profiles.

Serum magnesium were markedly lower in patient

with migraine (0.8 £ 0.3 mg/dL) whereas levels in
controls were (1.9 £0.2mg/dL), with this
difference being highly significant (P < 0.001).
These values indicate that migraine patients had
subnormal magnesium levels.

Correlation analysis revealed that leptin
levels in the migraine group were positively
associated with age, BMI, waist circumference, fat
mass, and fat percentage (P < 0.05 for all) (Table 2).
Logistic regression analysis revealed that fat mass
independently predicted leptin levels (P <0.05; B
=0.273; 95% CI: 0.06-0.764). When adjusted for
fat mass, the disparity in level of leptin between
migraine cases and controls disappeared.
Additionally, headache frequency showed no
association with either leptin concentration or fat
mass (P > 0.05).

Table 1: Comparison of Clinical and Biochemical Parameters between Groups.

Migraine group Control group P
(n=63) (n=66)

Male/female 15/48 23/43 NS
Age (years)

Males 37.5+£10.9 35.6 £6.2 NS

Females 36.5+7.8 334+75 NS
BMI (kg/m2) 26.3+5.8 266 +49 NS
WC (cm) 84.9+114 84.6 £13.8 NS
SBP (mmHg) 118.6 £ 134 115.3+14.9 NS
DBP (mmHg) 79.3+12.3 76.6 £12.7 NS
Fasting glucose (mg/dL) 88.4 + 8.7 81.9+114 <.05
Total cholesterol (mg/dL) 186.3 + 37.7 178.9 + 36.9 NS
Triglyceride (mg/dL) 137.4+£126.9 104.5 + 63.7 NS
LDL-C (mg/dL) 116 + 33 107.8+32.4 NS
HDL-C (mg/dL) 52.2+12.3 474 +14.8 NS
Leptin (ng/mL) 39.8 + 20.7 48.9 + 23.6 <.05
Fat percentage (%) 28+8 34+6 <.001
Fat mass (kg) 19.8+8.4 259+94 <.001
Lean mass (kg) 44874 45.6+85 NS
Mg (mg/dL) 0.840.3 1.9+0.2 <.001

BMI = body mass index; DBP = diastolic blood pressure; HDL-C = high density lipoprotein-cholesterol; LDL-C = low density lipoprotein-

cholesterol; NS = non-significant; SBP = systolic blood pressure; WC = waist circumference; Mg = magnesium.

Table 2: Correlation between Leptin levels and Anthropometric Measures in Migraineurs.

Leptin
r p
Age 0.24 <.05
BMI 0.423 <.001
wcC 0.278 <.05
Fat percentage 0.416 <.001
Fat mass 0.297 <.05
Lean mass -0.289 <.05

BMI = body mass index; WC = waist circumference.
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Discussion:

Migraine is a multifactorial disorder
influenced by a variety of physiological, emotional,
and environmental determinants. Over the past few
years, particular attention has been given to the roles
of leptin and magnesium in both the development
and prevention of migraine episodes [19, 20].

In this study, we observed that both serum
leptin levels and body fat mass were lower in
migraine cases relative to healthy individuals.
Leptin is produced by adipose tissue, and its plasma
level typically reflects the total amount of stored fat.
In general, individuals with higher fat mass exhibit
elevated leptin levels. However, in obesity, the
expected appetite-suppressing effects of high leptin
levels are diminished due to leptin resistance [21].

Although the exact relationship between
leptin and migraine pathogenesis remains unclear,
several researches has shown that obese individuals
may not have a higher incidence of migraine
compared to standard body weight individuals, but
they may experience more frequent attacks [21-23].
This implies that adipocytokines, such as leptin and
adiponectin, could be involved in inflammatory
processes relevant to migraine [24]. Adipose tissue
also releases pro-inflammatory cytokines, including
interleukin-6, tumor necrosis factor-alpha and
calcitonin gene-related peptide which have been
reported to rise during migraine attacks [19, 21].
However, in our study, these inflammatory markers
were not assessed, so no definitive conclusions can
be drawn about the role of leptin in migraine-
associated inflammation.

Leptin is known to stimulate the
sympathetic nervous system via hypothalamic
activation [21]. In contrast, low leptin levels are
typically associated with reduced sympathetic tone.
Previous studies have demonstrated that
migraineurs exhibit decreased sympathetic nervous
system activity during interictal (headache-free)
periods, which is evidenced by reduced plasma
norepinephrine levels [12, 25]. The lower leptin
concentrations observed in our migraine patients—
measured during headache-free intervals—may
reflect this baseline sympathetic underactivity,
supporting the hypothesis that autonomic
dysfunction contributes to migraine
pathophysiology.

Magnesium is essential for proper nervous
system function and contributes to multiple
mechanisms linked to migraine, including

neuroinflammation suppression, calcium channel
blockade, NMDA receptor modulation, and
regulation of serotonin activity and vascular tone
[15].

The significant magnesium deficiency
observed in our migraine group aligns with previous
studies, reinforcing the theory that low magnesium
levels contribute to migraine development and
attack frequency [20, 26, 27, 28].

Furthermore, recent clinical trials have
investigated the use of magnesium—alone or in
combination with other medications as a preventive
strategy for migraine. These findings support the
therapeutic potential of magnesium
supplementation in reducing the frequency and
severity of migraine attacks [29, 30].

Conclusions and recommendations:

Our results indicate that individuals with
recent migraine diagnosis migraine  exhibit
significantly lower serum leptin levels during
headache-free phases, along with reduced fat mass
compared to healthy controls. This suggests a
potential link between leptin deficiency and
migraine pathogenesis, possibly mediated through
altered sympathetic nervous system activity or
impaired energy regulation.

Moreover, serum magnesium
concentrations were notably reduced in migraine
cases than in the control group, underscoring the
role of magnesium deficiency in triggering or
exacerbating migraine episodes. These observations
are consistent with existing literature and reinforce
the involvement of both leptin and magnesium in
migraine physiology. Thus, we recommend use of
magnesium and leptin hormone as a future
prophylactic therapeutic target in migraine patients.
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